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L ' IN'TRODUCTION" 



Background' . * - • . 

# • 

' ' A Regional Meeijng' on the TrenSs and Problems in Science and Technol- 
ogy Education in Asia was organized in pursuance of Resolution ^'L 23 adopted 
by the Unescp General Conference at its Eighteenth Session, wrthin the frame- 
wqrk of LJnesco's programme of education for science and technology. Convened 
at the invitation of Unesco, it was held at Singapore on 20-26 July 1976 with the 
Government of Singapore acting as generous host* _ > . 

- ' The reform and"^evelopment of science and technology education have 
become a, major policy ccyicern in almost all of the Member States* in Asia* In 
the last decade or so, a variety of programmes have been developed and launch- 
ed \n an attempt to Improve thfe quality of science and technology education and 
extend its reach to the rapidly broadening population in schools* ' Some of these 
attempts aim at refining and inpxovingthe eJcLs'ting programmes and structures, 
while others stem from far-reaching amd fundamental changes being brougHI 
about in the education systems. In eit*her case, the direction of national en- 
deavours is clearly tow^ds rpaklng education in science and technology relevant 
and authentic to national problems and -realities. A considerable body of experi- 
ences has been generated in the process; also, ^many new problems have 
emerged. The Regional Meeting was intended to promote the exchange of ex- 
periences that the countries have gained and to suggest, the directions in which 
further development of science an^ technology- education in the Asian region 
might be explore^- * 

Objectives . - ~ . 

The ^Meeting was -to review^the current treads and problems i-n science 
and technology education 'in Asia atid, examine in particular two themes : inter- 
relationships' between science arid technology education, and^ community- based 
science and' technology education. In the light of the Meeting*^ review and . 
analysis it was to identify problems which needed further study and research 
and to make. recommendations for co-operative action programmes for science 
and technology education in Asia. (Meeting Agenda at Annex 2). 

For the pu^ose of this Meeting, "^scSlefice and ' technology education' 
refeis to thq^ first two levels of education, lor both in- school and out- of- school 
populations. Jhe tertiarjr* or higher level of educ;^tion was not included in the 
Meeting's terms of reference. * \ 

Parti elation * . ^ 

In prepaj'ation for the Meeting, all Member States in. the Asia and 
Oceania region wer-e reqliested to send in reports on the situation of science 



Saience and technology education in Asia 

a ndr technology education in their countries. Seventeen Member Spates respon- 
ded by sending in,t^eir country reports. The country^ reports .were generally 
in two parts, one Vh which an overvifew of the present situation of science edu- 
cation and technology education -in the. country was presented, and a second 
part irf which specific pjcojects and programmes underway were described. 
The j^^rucipan^s from 15 of these Member States were able to attend the Meet-,^ 
ing in^their itidividual capacities. Organizations. of the U.N. system, inter- 
governmental orgajiizatiQns, and other organizations also sent their represen- 
tatives and observers. (List of Participants at Annex 1 and Li st\)f Documents 
at Annex 3). V , * 

'\ . > 

Organization \ * > 

, The Meeting wa^ held on the premit;es of the Regional English Language 
Centre in Singapore, and the inaugural ceremony took place oa the hnorning of 
20 July 1976. After a statement of welcome by the Director of the Unesco . 
Regional Office for Education in Asia, the IVIeeting was inaugurated by H. E. 
Mr. Chai Chong Yii, Senior'A'Iinister of State fbr Education, Government of 
Singapore. ' ^ • ' " \ 

In his inaugural addresfs Mr.- CJiai Chong^Yii^ referred to science and 
technology education as Jbuildinglplocks in the Requisition of technology skills 
and development of economy'. In today's world, modernization generally in- 
volves some^ degree of industrialization, the key to which is the application of 
science and technology. Receptivity to industrialvtechnology depends to a large 
extent upon education. - ^ ^ ' 

He referred to' the measures^that the Government of Singapore has ini- 
tiated for investment in science and technology education in oi^der to develop the 
potential of the young people of the country to play their role in the ecortormc 
and civic U'fe of the community. (InauguraJ AdBress at kppendix II). ^ ^ ' \ 

Following the inaugural, the Meeting assembled in-^the first plenary 
session to elect its office bearers and^ constitute the Bureau of the ejecting- The 
following Officers-of the Meeting were elected unanimously.: Chaii^man : Mr. 
LimJitPoh (Singapore>; Vice-Chairmeo : Mr. A'bhammad Nadir Atash '(Afghan- 
istan), Prof. P. Fensham (Australia), Mr. Kum Boo (Malaysia), and U Tha 
Nyunt (Burma); Rapporteurs^: Prof. A. N. Bose (India), C^. Nida Sapianchai 
(Th'ailand)^and Miss Raquel Valle (Philippines). ' ^ - 

" * The first three plenary sessions were^devoted to presenta^tions by partici- 
pants on current trends in- science and technology educfition in their countries, 
hereafter the Meeting formed itse'lf int& two Working Groups, eath of which 
discussed and* examined the other agenda it^ms. The reports of the Working 
Groups wer^" presented to' plenary' sessions and discussed in detail on 23 and 
24-July 1976. In the final plenSr^ session held on 26 July, the Meeting considered 
and adopted this findl report ^for 'transmission to Unesco. 



" * . Introduct.Lo'rt 

* . • ■ • 

Acknowledgement . * ' ^ ' 

TTie Meeting recorded its deep appreciation and gratitude to the Govern- 
ment of Singapore* its Miaistry of Education, and the Singapore National Com- 
mission for Unesco for acting.as host and for all ther courtesies gntf considera- 
^ tion extended to. the participants* Appreciation was e^qDressed of the programme* 
. of visits organized by the Singapore National Commission to enable the partici- 
pants to observe the working of some of the centralized workshops of Singapore! 
The participants requested that their thanks and appreciation be also conveyed 
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participants so generously during their visit. * * ' 

^ ' 4 ' ' ■ ■ ; ■ . 

The Meeting recor<ied its thanks to Unesco for making it possible for the 
' ^articipaifts to*get together to exchange their experiences and ideas^ and -to the 
• Unesco RegionaL Office for Education ifi Asia for the efficient organization of ^ 
the* Meeting, Recording its appreciation of . the documentation assembled ^fof . 
the Meeting, .the participants recommended that ix be .published in a .suitable 
' form for distribution to the Member States- 



2.1 CURRENT STATUS OF AND -EMERGING TRENDS IN ' 
SCIENCE AND TECHNOLOGY EI) UCATION IN ASIA 

The Member States invited to tlie present Regional Meeting had sent in^ 
written reports in advance describing the current status and some of the emerg- 
^^g trends a/ "science and technology education in their countries^. ^ .These' 
^reports were supplemented by oral presentations by the participants at the - 
Meeting. Each presentation was. followed by a question- answer discussion in 
^hich specific points were clarified or eliicidated. In terms o^ the remit of the 
.Meeting, the countjry reports and oral presentations dealt with science and 
technology education with reference to the^first two levels of education only, 
li- was also clearly noticeable; that the discussions treated 'technology educa- 
tion' in its pre- vocational, aspects and as a part of general education rather 
-than witft reference to the vocational-technical training system. 2 

f^lanninp: of science education _ - - 

Science education has become a'majpr concern in almost all the Member 
States, and high priority has been accorded to its expansion and qualitative lin- 
provement. Scarce resourced hav^ been committed to' this in the belief that 
this* investment would yield dividends in. tfie national development programmes. 
Increasingly, recognition is now gaining ground that special Mention needs to 
be given to science for its role in all spheres of evearyday life, and as an inte^ ' 
gxkl part of everyone's basic education. , . 

-It 

In cfuantitative terms, the expahsioja rate of science education "has been 
veil ahead of the e:q)artsion rate of total -enrolments in schools. In all countries 
of the r^jgion, primary science in one fomj oi. another is one of the cpre sub- 
jects for compulsory study. Sctfence is continued as a coropulsoiry -offering at 
the junior secondary ^tage, and its importance is enhanced by a strong '6:end 
discernible in a number <3f coivitri,es 'towards unifying what are variously known 

-primary' and *j\pior secondary* (pr 'middle') stages. At the, upper sec- 
ondary stage, 3cience^ subjects are offer^j; generally as plectives, and efforts 
ate directed to increasing the number of sieats in science courses. In some 
countries, where scii^ncie subjects are required for compulsory study, the 
allocation of time for science has been sigrfificarrtly increased. 
* ' * < * ■ ^ * _ 

1. The reports will be published in the ' j^ext.. issue of th^ Bulletin . of 

the Unesco" negional Office for Education inhAsia, Bangkok'^ 

2. In this rep or tv the tenn. 'Science-technology \hfi.^ been used to^i-dentifir 

the references in the. Meeting *s^ disciassions to\science and technol^ ' 
/ ^ o'gy as an integrated set- of learnin'g expediences "^ich is also a 
part' of geqeral education. . 



Fnor to t\w Hf^H -(when tri*' )jpimrgr 4.>f mt^frest \:\ sc\v^--cv mucjthm. 
occurrf^K ttve typical arrangenient im i4lrni;>8iir the dt*vek>pinij; ^ou- tridw- »h 

Aftia W3« for sfcCirnce u> l:^* driJU-\Mfh tis' a i^vUitiu^ cnrwmtttr. Mcrr oftir 
than not, ttjcre were diiferent corraT^!?ee« - ^v4 mniyf^^uiiws vw ict i 

arganiTaQimf - to lonriuUfe rHe »vlLaili.A»<es tor prnrarv jnd j^iAiMidarA <.<1uvJ'U': 

B\' far the rtiost sigmhcant recent '^tuti^t m thr den fU^jn^c. »nt:'.s »>t 
■thr refion han takt-- tr^ l<>rn:i <.?t e3*tahlj?sn.in^f' ^ mep^t\Vv HisntutH.-ii loi curru-u- 
lum de^^-kiprnent in ^cirn^e t^ucauon* In jit^tinon !i« tiirncuLir dcM i4>pni*MU, 
moUje oi irieaM* tntntute* alVo a»s-mt)e the re^fTH^^^1s^N tnr pUnnin^: uir- 
j»lemmUn{. »cieficr education m fhe nchn^jls* In aionx* courunes, infttaurt^ 

science educatiiin ifk a part of thr c*>tTf>reU*n^siv i esf^M Ulitv (..f the H^?!*»HuTt- 
fur cur*'icukiiTi de%ek>f !r»er:.f, Tl'u^i infsrirun<'nalr/an«>n of curriculun^ dt'velf'p- 
ment wati in ^H"icn^-t^ ed'ucan<.''"\ in s<:'ni«.' cv>urYtnci%^ rM>w rcBuUt-^d i^: co- 

f>l>erab\e j^.3mci^t}o-r> i t eTq?ert4?H" troiw XAiums b^du-^ wifhir-' if^d t'\i!.'*^idr 

Fro:iu trie atiAe JCvoun^, ii ^^ill r^.^ttxl ^hj^' pljMar.c « ! sv**;''-ci' 
educauon, and fte urj»:aru/aTu'mj I n*j«vft»,!n«ifT4,s reUtinj^ rlierettt, ^u^v fi^u^'d 

l.^DIP a r-d {. ■ n i c « i ^ f ^ r i i wnh \ ' ? i e sc^ > t "la \ c p l<t \ "f<l * i ^" r; i t'U: ^'^ ? » .1 1* » s .kisti 
ter»d:t*d tf:- C'l'^ncenrjf jtr !r nv!*^ art-J, 

\r XT ; ^ r he c i ' s^c 'i; * ! i 'lii a ^rr N'^^'iii- * '^"^ ■ t^iui • ? ■ ? e? j ! r r *^ ,i i -.d * ? ! j ■ - u >l: 

•yi|;:at«'d t^^ucatU'>^"'-ai ret^ 'ftn pt;-!Ucies whic-^ -'.j/n at j lurndjirri*;'--^?..! 1 ..ifd r.:idi<. -'-r 1 
re-<*rient*itM.''": ?heir t^'Uv^n^^n %\%rrit'-f^-^ I>c pUnrMPj^; fj|" *v"ir;.-cr i:t,h>i\i.Mi - 

A Sirii^tr\"^iinjir tirev: tT^atk* uward* rr^'VKlt'->: M.tc^-cr fHtuv-jf^i^ ^'.^'NT 
wUj are "wn ir edW-atiiv'\^i ^rji? {rutu>^*s^ jriurv ^-1 ha\-'C *-i^d ^'m- ip-^-H^T^u- 

?iir>' l<:jr forrrwi ed^icaUor.. 'Hii^^ w:r^"^rAli> ^*fce* t^^rtu ^ki cv..iT..n4.p!-^^\ d*AeW'f^ 
rrijriT services K ?hc svfK«:Ws% there air t^i*'- riiM;'-.?^^''-- vr.^^ji^ ^ 

airrlcuiture» ar-d of her fteW.i, -mI^*.- ^clp ^ ^ dj «*nTi''uHi Svit-'v-^. ^ 

f<Kra4p»u«^t t ^''cir vr-^ ^i-r-j-it * r ^■■■i: rt '- 
was itn ofie *a\ j -^t^n t^at-^' i ru 'iii^:^ ■ - 
ur; i r>diiv i n ' ■ "• ,i r"^-v " \ = f-^v^ * 

that thie »ci€^"c^ i*":: . r 'v.^:; 




S^rienae and te^nolc^y euu^:%it^-on in Adz.2 

In many a>umrie«. the imnal efforts m iscience curriculum d<-vt k>pim iif 
unni the Ute i^cOi tended to Ix* adof^tim' or adaptati*Mi' uf science t urncula 
<leftigticd developed count rie** A n^jor «fcift has appear tnl ru>w towards a 
progressive developmem of indigefK>u« curnculuin pro^rranxiries ^ws<^ t n f.-x- 
pcrieoces gai^eAin earlier projects. ' This is reflectc^l m the new instructional 
miterisls which incorporate nn>re k>cal eEam|iles ^nd are mcreassir orw^nexi 
to the new socUl demands made on the educaaon system* (.rearer etlon i$^ m 
evidence to relate the new autenals to the national er\virf)riir»ent uf the child. 
In developing learning/ teaching rmteri^ls. the u»e of tl^ learners." es^vironinenT 
- hoth narurafard man-made - and locally available resr urcesi are Ireuif: Us;€<l to 
provide first-hand science experiences, particularly at the basiic leveL Nepal 
for exanple, through its pnmar\ supervisors and using centralh developed cur- 
ricutuni guidelines, has developed less<^n p»jns usin^ ifus approuc^u Aiso diJs- 
cernible m a fem coiL^jtrie* t§ j ir^nd towards givioi^ i^reaier treedoiti ti^ 
teacherjfc to desiign learning, teachinj^ «eqifeences» witruu certain ^lenerjl j^nidc- 
Unes. tu ii^et i?ie individual and local nec^dji of their stiMkrr*^, Tliis> ^rmd, 
thiTUijh nc»t yet g:eneraU ^riav liecoti'ie s^> in the cr^rruni;:- ve^rs, ^ 

Although a traditional apprr^Jch to teaching! science a?^ -a l«.>dN ^-'t ♦..l^*- 
(kncwlrdife) is still prevalent, at^d ir^ s^^iric^ countries, ^*.|T^I heaw ern^ihasis 
feachmi: 'pure' »ciei^ce principles fir^t arid foren¥>st, theit^ is a j^^'dccaiue 
«hifr ma nujnh»*r of tountnrs, particuUrlv m ?h<i,'ir new prograinrnes* 
shift IS frot^i the c lose lv-d3.rec ted learnir^*: of estahlishedM'acr^ to cv)^-^ce^\\idi 
under St! a.ndin^ j^l to appUcatu>n?is i>t acquired knoH'ledjue ju4 skills \o hte pi^-s*- 
levTis. There I** ^rreater stress on rirs«-hani! e^penericcs tA piipils .i'\<i rl h ir 
actne mvohenx^ri in the lear-.Tf-i: pn^ce,!»>^ rhnnie^ en^^iUirv aiul dtt*c<nrr% . 
o'-- the ai-^hcanLn of scic^xe wfuk irK«--rv>^>rarin^ eleUH-ns ot' technnk^v:>» ■ 

V.'tr le\el to trie CHfuvatK:*.^! ?«v?**terr^^t mhich tU.' ^^-rw scic'^ce cuincul^ vicir 
intri.*<kiccH3 diffen*^ irotn c*^wTr\- tt- o*U!.in, in 5#iit4^ cfU'-incs ^ne .^ec^^-rd k\i l 
iit v^ucdtn>vt take^^ if> fir?i«n t^- Mev.' re?wr>urce ciMi«:.rt at r.t*;, f^x:^ -U!rii;c-r> 
in\uUrd Ar^w^-- mnr^- case^^^^^c l«:'-lief t hat itf^To\€fm-<<{ of sec<vidar\ ■ sciu 
fctmci^ wiU hrmc ar in^Jiw^iate retur^^ >rtpro\f:^i scxr'-iv ie:*chi y^-. ,h 
unuersitv kA-rl a$ *eil if i'- ^^'-c rreparifu";»n of u-w te^^v her^ u*>r rre 
$snfen"W T^":e eisTer«M>n prinar% - ?t<^N'>»^l K:u-^-vew«i^ ^.e^^ rather skm- a'-u, 
^.hen It dtd ovcftt, rnt^ effei''^^ the ^r\?e*i Att viorTunjiiurt devekf rfr'= at ■ 
tNTCo.JTd level wfM:'e all ot^^.^yr*. Ir nr^^cr ' toun»ne>» t'xr »riau'*c^ of N'^,r - 
ninic a? rhe a^ n>,^\r.^^ d^^^^wards wa^^ c^^-an^-ieii r^^'''irr*v a'-i-d ^N:- ji'-'Cj;-^ 
•i^hifted to cntimct,ik;jiTi drveW'>f rm;''"-t tr^r a- i;%i«ic c\cU' 'M'^ t^^ucitui !v\, iji 
Urcest pfr^fn^rtiio^; ^ t t^'^j^U^ arr tSr->^e viU^ w^^il ni-v jU o.^^^r v.c'w« i- 

fn^ a? the e'T^d t^^rf- i^«K" t \ cle ^^.v^j^rn**. ■'c lafi''' ^'^-t \t;Jf*i. t'ern^t*' 

in:jf a- the cucurr.sTa^-cek P-r c^rx^s-ure «.ie \€' k.-.u -^c ^ ifretir -<.« ?^ ^ 
^he% jC€^t *he i^SK c\^lr .31 i *:';>,r ^^eA -ifr ti*i, '-^ ^t'^v ^ ^ ' ^ r r • . 
world <>f mnrk ar.«^ i«vir^, P't ^ e'".*" ra i f r ^ i . u t r u J L,- ^ - -.i . x 

vat;*^^ c^'^^"vcr ■ r- r * r . * *. u '^-'T * ■ ■ ^•-. • ■^ - 

he e^'C*>ur^^ere<? r rr^^'i^ ^ ^f'' ' 4^ w^i v ^ iv \ ,1 

j« a watrte«d-di^'^ ^cr^v^ ■■ o = : "■■f' -ir--, • f*: n'-', v,, . • . r ,: . 
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Arising out of tlus, tMcrc is a perceT[)tihle fentlency lov ards a aiuhed or 
integrated approacti Uf ilie tvjnient v^ithin ihc v^irious branches of scKnct' af rhe 
basic cycle. In sofiK; MfinUa States, «iuei<pts have al&f) been iiudc \o u. ferrate 
science with area^ <>t styoal studies j^nd The hununities* In the Sri l>ir\ka 
PriBian' Sclrn)! Curncutuiii. for instance, tlie total real- lite suuanon of the 
child 15 the major source of learning. The nyost recint plans for curriculum 
change m sieveral other i^ountnes are alsoin tlus dirtctioiu llie enchancenicnt 
of the 9^cientific»utUK)^ rural learners and the developioent of an interna- 
UonjJ viewpoint appetr \\^ the curriculum plans oi some countries. 

Hie science curncuh'rri pro^rarnn^cs have lieen developed as 'packa^n^s* 
of instructional uurerials, texttnoks and j^niidcs. along with the service 
training of teachers. The difficult problem of the rrufenal base (supplies and 
equipment) for the prograriui^es was iK)t lo!,g , m iiukmg Hself felr ah a ctni- 
straint^ In reSfH:^n:5.e, nuny countries in Asia have established ceiares for 
detn^mng arrd deviMx^pmg t<jU.iptT3enT suned to local conditions and usin^v local 
raw mutenals* VVhen .science txfucarion proura!)atie*,.encounter the c<uy(>ulsions 
of rruss education, rhe problem of %iruferu' I wiH ln^ iiiagnified nunifold. • 

Cle4lrlv, DKvoxanvc approaclies are called for. In sonu' countries, llu» rh.inkiffg 
IS movpMig timards evolving science education pro^rt arrai-«?«5, pariicularlv at rhe 
t^5Bic level, wuiC'* sh<Mild tc^ capable of providnikT valid lejrnint: experience uHh- 
tjvit htani; deper*<kMit t>n traditional e'<'fuipn:enr, Tlit linking of science edacanon 
with work experie^ice, the inr^^r lockir:^ r»f cocmnve knowk^ce and prarfu^al 
apphciitio".. ard the u^c of e^mtf^nmenta! dn] CfJirLrnur itv res^niirc*^ jre<'l>' 
vioi.i^iy in-i|v,rfant ricrnt- rs rhis appKM^l;* 

?».Ien;tif:'r SK^cf thr rt^eitir arc niovn-g in rnt direction o| kukT'..: ' '^.-ir 
ixJucanon i*\isterKf^, a^ !e.,isit a^ !hi- first U-vcl, avaitaNe and leva {?? rf';^ 
entire StKietv* llus ^cn^ CHi;,i:cpt of jiastc tunttional t^lucatign has em|>l'.a«is t»r, 
health and niitjuion, df/\ t^kpii lef t of enployabie skiiljs aixi rural trans?ornvinon. 
Science ajs an mtej^ral par^ oi thss education Mas it« fo-cus on prji!parire the 
leirner to deal with real problems, parti*, ularlv ?tio5e of povertv and dernva- 
Tu....^« Other aspec:*^ involve proM^'-n?i< of ^he nrjpat r of ie\.li*kil<vc\ <'n. tht- ph\M^.-a^ 
cultural and s<no- ec^>riMr-ic tnvironiTie*r»s.. in pjrricMi*ir, much rrt' '^i ienco ^ 
leairanik i5.;"U>seIv Imketi wi^**; priiblorT>5 t':f c^ai rour,en!al c^Mi.!!<ien'at»o-'. f>ut' 
^■)f-5ch4^»! procT'^n-urrKn'** a«so-ciau^' wnh w-'^ri eicpene*xe h^vr aljio cvn-* n 
""o IraP'^ir*: "^hese areas, (ni^.rr ou^- o?- Si.h<n > 1 science pr':^cra^uni ^r.^'. 
form of sue:'' rc^ivuirs or t staMisl'irTir'v as «i;i.ience clull^, J*cie-'-^e 'air.s, 
j^cie^'^ce cc--^rrt'*» /f:*^^h cu^l r>r<^5 ha^-e '< ^unHH^ i-"" umny \le*i'\r^^.- S^■^U;■^, 
Imt irwi^f .tt ^h*Tr.. jpp-^^^u to ,-jrcT !^ i jr":\r-^ \ st. ''^*oi p^'pulaTi*.;; a^'d r^frt- 'ji^c 
p U c e I r i r u;^ a *et! ^ ^vr s k1<i*' t ■ rf ' . r . ' : i Spc\ i a I t < ^ ij; r «^ ■.: v^x. ■ s f • ■ r 
C'\ f ted V hi Id rt •"■ ^ a\ t o ■< J w. c ^ r - *, * : ■ -i- -i „ ■ m .i ■ f r u s. 



being a fragmented rather than a svfjiteirianc approach to cJiaivets in .science ; 
curriculum due to : 

- the piecemeal nature i^f ellorts wtachd*) not closelv luik curnculuii. 
development to n^mtrrfal pohcv and do not have s*>{ne assurance nj 
continuing and adec^uate supp<^rt ; 

- the Uck of systematic efforts to hnk and co-j»rd;flJte science t^ucajjon^ 
with changes in teacher education, nutcrial productu ii and instruc- 
tional and management systems; 

- the insufficient maknlization ol needeil resource .s and the under- 
utilization of avavlahle (n(ni- traditional) resourcejs; 

- in the context of a centralized ^nvfttern of curnculuiii de\< ioptmM\t, 
l^nojlequate communication and ci>-<*rdinariion at the level of scfiools 
and teachers, ^ 

\ While m some ci>unrnes tfK^ ( urriculurn Developriient c>ntrejs have tK'cn 
used for the prepaVation of textii>oks and other related mstrvictional rtiatenals 
and traininjj procrarnines and are tlius ck>sely involved in Use ur^letm ntatn^n 
of the curriculum, in others the agencies; re^T><>ns!hle U^r developmj^ the 
structional n^tenals needed for The tjir' -'Jnentatioii of riie curnc.uiixiti arc 
different froiii those re^onsible for developing it* : imiUu iy, ^hv exanunanor; 
svs^tein.s (and this jpphe* parncularlv ro terminal exanunatic ' : the second 
IcveU have sometimes rerruined unchani^t^ jnd ill-s\iirt^i ui r - . t-eeds .»! Ma- 
:Hnv curncula* 

The way that a curruulun. is tJe^eloped detcrnai'e>. v.^ a verv suhsM^n.]! 
wCgree the conditions of its 111^1*^*^'^^^'^-^^^' ^'^"^ pi<-*:ratri-nic^s of sciep.ct 
education includtn^: itist njcTif>na I rrutenals were develop<'d cer.rrallv m i>t\n Iv 
.jtii cases* This did help in ci 'Hce^^nraTi n^- scarce rev>urves<i4 exj-terTise and* 
^ ensuring qualitative standards, Ixit u <ils4> created a kMp Ivtureri t\u>sv 
(Unekipetl thc^ curr;cuia and rhe clas.^rix teacher s wtio d»e responsible for 
carrymg out ?he Curricula m leaminj^, te^chirc situatu ' s» lrTf>hcif xn e\i'n 
curnctiium, and iriore- so in science, arecertar; leariuru! tcachinj^ st ra'i'cu^ 
and, to the exte-nt that truose wto an rt^ pracnse these ate unaware ut or w.u.- 
ve-lved in Thetn, the )cap is widened* F/rTial a?rcf.vprs have Irt^n iiade To hruL-.r 
this^ ^^p by assftfvcianni^ selected teachers »n • ui riculwr^-; jcnvities* 

SiH'Ce the new pr« ^^[^uninc'^s s<:ie'ice eikjcaMo:^ orK rtce^ mV, 

entered the unpi^n'jentatir>n ph^se i'" tTn^st As!jr ^-nu'-'tnes, the e.xpt»rie^\-- 
inf>len')entan*>r. 1^ ^k^t quire as exte? sue *s ^-'a'- v>t c-jt ruulutt) ikA e ,U re ■ 
S<-»me indications .^rt availahle atin.t dire.M^-:s \*!"Kh f><^lun-or>s are tw-p 
5wO'Ui;rh'f to tf-^e i'MSic propietrs i-t tr^^n '^ a :\i\.r--.f U'-'v^tt- '/e^''? r.di/et* .0 (ie ■ 
centraii/ed c urricnlu:T; deveu'^n^^^-^^'''' in-ric:'-*- ' i'n ^if-^^ ^irin, ■■ 

uluiT' €k*vele»pnier % trns r"^\yii*^'cs ac-.^^-'" ■^•t^ h 3 ■ l' ■! s<n. . t ^;'t^u .i' ' < 
izxiii'dJiJte ervirv'n::,c:'^ .i' .:)' 1: ;i : r- #♦ ' r ■■. 

are beings; rm-de to dece^' trjh/e ''-le <:^t ^ e'i'rr: c ' • ^ : v ..^ 5 u .;{,.. 
la ting to cer^ar'; "ari*^"- ^-^-e rv*.n"i'.. ■ ^ ' er '-H'. 
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■ • • Current status ami eni'rgin^j treruLr 

|:entrally# In Singapore, for exaiiplc, curriculum development and tryou: are 
don<? by the teachers so that the processes of development and unpleineniation 
go ;-^rward alr*i3st together* 

Then again, in countries where science education curricula are centrally 
deyelopedf, there is a distinct trend towards the decentralized managotnent of 
implcmcntaao'n, as shown by the estabUshmeni of regional oir district centres. » 

Tbere is a growing awareness that the pre- service teacher education/ 
programmes have not corxie up to the challenges of the new school curricula ) 
and need to lije revised* Ai|^jt of the Member Statey have started >**ork in this 
direction*. Charges in the prtparation of teachers^have however hi^rdly been of 
a magnitude aJKj depth to match the changes wluch the science programmes 
have tried to initiate*' innovations have been made in a few courses, hut-trrio-* 
vations of the programme itself have rot emerged* It is recognized that, using 
the traditional nx>daliues it is very difficult to train alUihe teachers simulta- 
neously* . " V 

In order to accelerate the rafe of science education inprovement, almost 
all the countries have organized massive in-service training programmes/ 
UnkedNiCClti the curriculum change. The strategy nx)Stly used is to .tram the 
key perscjnnel or uuster teachers, who in turn provide in-service training to 
teachers* This method, due to bck of resources i?Sti:ime cases, might require 
a decade to train all the teachers. In order to meet the ever-increasing de- 
mand of in-senice training programmes, decentralized resource cewires 
are being established in some countries. Multi- media self instructional ni<>dule& 
for the purpose of upgrading teachers are also being developed, 

Desspite the quite extensive in-service training programmes, a recurrent 
theme in theMeeting referred to the bck of conprctiensive educationof teachers, 
particularly at the primary le\el. to cope with the changes sought to be intro- 
duced by science education programmes. Generally the in-service training 
programmes are designed to help the teachers m Kindling the specific chanije^ 
hem^ introduced b^ a particular curriculum project or to use the instructional^ 
materials developed in iu All nf the countries have felt t^at new mechanisms 
are needed for rapid large* scale retraining of teachers to accelerate the rate 
of science education impn^vexf^r.t. 

There is-^a growing recognition that conventional sch<x)ls are only one 
important institution in society N^ith a Make in the provision of equality of edu- 
cational ofiportunity* Alrernative structures; orjentarions and resources arc 
being increasingly expk^red* Maxiimm unb/anon of under*utilized and utfyril- 
ized resources in the communir\ 15 hecnnupi: a major effort m »^nne o? tf r 
programrr^s* 

An increasing: use f't n';ulti- inedM packai^t'S <>i t^canr^nal t€^- ''^^ t 'l.f>i,-\- 
along with c<m\er'!rio'^jl ruc'i' 1 nu*rr \^ i%:irc J*tr*'ipr<;'*t1. ^■■■dnu!^i t - 
izcd instrucnon^r d ^he nse of seli'* Jearnn c kits and TiiTHiijie^ arc IxM^e *rH<1 
out* ^'Ne* insiructiorwal rcsourcesT like kits, sciennttc cducanonjl mvs d 
games for e-nnchir^e science Icarnmc are \x.\u^, devrk>fed. 
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A progressive developinent of new maaagement systems for the effective 
icnplexnentation of science progr^noiie^ has been atteimpled in ;mny countries 
by instituting flpe<;iat supervisory cadres. 

Evaluation - , ' ^ ' 

Although expenmental tryout of riew curricular n^tenals, iricrotesting 
and usiifg fortnatiye evaluation to revise the materials before intniducing a new 
science cuxriculum have l>een reported by some countries, a systematic built- 
in curriculum evaluation has not yet been put into use as an integral part of the 
curriculum development process. Curriculym analysts and cufnculum ev^ua- 
tion for the training of curriculum developers has not^yer been used on any 
significant scale. More often than not, policy changes which change the curric- 
ylUni result from poUtical changes rather than from curriculum evaluation. > 

With regard to procedures for tlj^^^sessmenV of pupils, many Memh<?V 
Slates have abolistied public examinations up to the lower secondary* le^eU 
Even where Si>me sort of centralized examination up to this stage is retained, 
it is to be used for diagnostic purpoi^es rather than selection. As a result, 
more use of internal assessment on a continuing basis is h«iing made for asses- 
sing pupils' progress at the lower secondary* stage. At the second level as>i 
whole, however, the examination systems appear to have, in a number of coun- 
tries, a very strong and directive in/luencf on the curriculum. 

Pianning of technology education 

In rftiDSt of the countries of the region, technical and lechnologica^ edMca- 
fion is a separate training system from the general education, and iw najor 
efforts to integrate these within >;jpneral education are yet under way. 

Recognizing that education, to he relevant to national developiTiental 
efforts, has to prepare the learner for the world of work where science and 
technology are becoming critical factors, there is a growing <:oncern in many 
of the Member States to niake work experience an Integra! part of the timeral 
education prograrruTie for the development of desired attitudes and skills. At- 
tempts are being made to develop work-oriented curricula arnd, in some countries^ 
this includes technological learning experiences of a pre- vv)cationai diaracter. 

^ In pnmarv^ education, ^irts and crafts or practical arts are included in x\w 
curriculum.. In soii^e countries there is no fixed svllalius for these subjc*ct5i 
and they are either taught a?v part of co-curncular activities or incidentallv as ' 
part of other subject , 

At the lower secondary- stage* crafts or industrial .^rrs arc taught in rhi 
majority of Mcanber States, citfier as a co!rf^ul5>or\ t>r as arr optional subjict 
and are intended to cultivate positive arntudes towards ukinual viork, dt\clop 
basic practical skills a^d pNrnvide ^ pre-vt catmnj! to rlx> ctrcr^l tdncatioi 
programme. Some ct>untries are, hi'weM^r, rrcAing rewards providing a it«>rr 
integrated general and tec hnok>g\* education,; pr?^ramjrie ff»r tirsr .li^d sect> d 
levels of educattoti*. Shortage of qualified teachers and e<1uipmcn? %ox ux:hrtc Ml 
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subjects has generally been the main problem in providing such programmes. 
Efforts arc being made to find a solution by iiTiaginative use of community 
human j^esources such as artisans or skilled workers* 

At the sepondary level, and particularly ^he higher secomlary stage, 
Rectal imdustrial, vocational or technical schools provide technical education 
where yubout 70% of the instructional time is devoted to vocational or technical 
subjects and about 30% to general educationu The terwlency is quite evident 
that those who are not able to do well in courses in an academic general educa- 
tion programme are diverted to the vocational and -technical streams at the 
secondary stage, 

Although at present certain institutes ate identified with certain types of 
education, there is a trend towards makg^g the distinction less sharp between 
general and technical education by the convefSi<^ri of more general secondary' 
schools into vocational schoolsi, by incorporating instruction in technology in 
new science programmes, by making work experience more oriented towards 
tech^log>', or by esublishlng 'comprehensive' secondary schools. 

Afferent administrative arrangements exist for planning and implemen- 
ting techno log>^ education* In some countries this is done through special 
departments in the Ministry of Education, in others through Ministries such as 
those of Industry, Agriculture, Forestry, pis^^^^^cs or Labour. Mn order to 
facilitate an integrated deveLopnribent of science and technology teaching, sections 
deaUng with science, agd technical and vocational areas^ are at times being 
established under the*^ umbrella' of a Science Education Bureaus 

As regards curriculum development and production of instructional 
mater Us, unlike science education* no institutional arrangements have yet 
bten evolved for technology education* However, where work»cxperience, 
pre-vocational and vocational subjects are being truide an integral part of the 
general education curricula, the Curriculum Development- Centres become 
responsible for the development of the curriculum for these subjects also. 

As there has been little significant revision in technology %bj<^cts in 
Vecent years^ the advances in these fieWs are hardly reflated in the curricular 
programmes. One cannot but note that the kind of upsurge wNch has marked 
science education is not reflected in technology education at ttie school leveL 
This is certainty not because there are iio major areas of concern to national 
pol^ies; there are such policy concern'j^ e^g* pre- vocational education, inter- 
mediate technolog\ on the de\elopment of ennpl^ydble skills • particularly in 
rural areas. Possibly the groMbth point.^ which be on the li«e where science 
and technology meet have not been explored sufficiently to provide the leavening 
for ^^ic,irion« / 

Soyar. lechnical e'lucation has been urban- Wased. TTiere is net<3 for 
developinjt tec^^olo^ ctJurarion which stv^^jid dcdl with rhC|rviril arcJ^ J'^d 
their modernisation, and how appropriate technology can he transferred to rhesc 
areas* Sri Lanka, India and Nep^ have taken positive steps toward orit nttric 
soiTie techn<:)log\* educatton in.the darectinrt of rural areas* 

M 4 . * ■ 
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Iroplementation strategies 

The trajor problems in miplenienting the technology education prograin- 
mes, a%seen by the participants of the Meeting, appear to be: 

• - The inadequacy of the curriculum, , which is still geared to the needs 
of the earlier strategics of development rather than the needs of the 
present and the expanding future; ^ 

• The absence of aj^ropriate instructional materials; 

- Shdru^es.of physical work fa^Uties, equijfjJneni and raw materials; 

- The shortage of a, qualified and trained teachinj^ force. ^ 

' Efforts are now being made in many countries toxounteract these prob- 
lems. A growing interest is in evidence in revising the technology curricula 
with a view to linking them more closely with the general education programme 
and pCfitpomng the stage of specializatioV^s much as possible. 

The Curriculum Development Centres are now getting more involve^^ in 
developing new instructional materials for technical and vocational subjects. 
• Places for more pupils are being made available in the vocational and tc?chnical 
schools. Trade- type course^ normalh conducted at .the technical institutes arc 
being conducted at selected senior ^^condary schools. National vocational 
preparation prograiniTies for out-of- school youth are being developed through 
youth centres and other similar ai rangements. 

In a few oountnes, expenimnts are underway for-iising a projcrct 3f)f>roacfi 
in agro- technical studies in school prograinmes. Tlie use of cominuntty re- 
source?' and facilities is being encouraged for the technical and vocational com- 
ponent* of general education, and to m^et the shortage of equipment, materials 
and t-.iUed 'training persohneL This has been possible by revising the curricula 
to provide for practical training in villajje opterAtT^afts. Part-timie technical- 
vocarional educahon courses for school leaver^s are r.lso bfti/g organized in 
some countries. The resources of regular schools after school- hc>urs and those 
available in the community afe also being used for i\ns purpose. 

' The teachers of technical and vocational subjects are usually- not primar- 
ily trained* as teachers ;:4*?icy are generally technical college/institute graduates. 
In some countries th€?>' are technicians recruited from industry, and are then 
given a year's training in secondary teachers* colleges. The siippl5r-^»<well 
prepared and qualified technical teachers is a n^jo'\problem in all the develop- 
ing countries of the Asian region, as the existing mechanisms for pre- service 
training are proving quite inadequate. 

Evaluation 

Although the use of pxperlmenral rn— >^jrand evaluation fborh formative 
and summative) has been repc)rTed ir. the cases ot some new science curricukirii 
prdjects, no such activity has been reported m the area of technologv' c>ducanoa. 
With regard to pupils' evaluation, the traditional approach appears to he 




prevalent. As* there is an increasing concern for the development ol desii;ed 
attitudes and practical skills ui the technolog\' education progranuiies, however, 
new testing procedures are being tried out- m a few countries* Pilot pro}e*cts 
ynderway are testing the feasibility of using local conunittees to assess certain 
practical work undertaken bv' secondary students as part of their course'studies 
in general education, A movement away fmm a strong centralized examination 
system is also emerging m <i nurrf\j^;r of countries, 

♦ Concluding observations ^ * » %> 

Technology' education as a part of the formal education system is passing 
through an uneasy period of transition in the developing regiqn of Asva. In the 
earlier decades, such education was intended primarily to develop specific 
skills required for the lower and middle ranges of occupation nn th<? economy, 
and was typicajly wiparted m post-priiTur>' mstitutionj^, parallel to grades 
V/Vl - IX/X of the general Schools. Vocational schocfls at this leverare now 
fast declining* In some countries, technolcg\- education has moved up to sec- 
ondary grades, parallel to grades X'-XII of general schools; m other countries, 
such institutions are at post- secondary- level. Training for the low:*er ranges 
of ski lied occupation lias been taken aver by apprenticeship schemes, on-th*^ 
jQb 'training and trade scliools. The school systerys would , be the^ poorer if 
education were to tx? disconnected from the kind of pracxical learning expen- 
ences which technical/vocational scliools provide, despite their somewhat 
narrow concentration on specific skills training. The response of the school 
systems \\\ some countries wajs to develop 'conf^rehensive* sec#rndaT\' scliools 
which brought together technical/vocational courses and general academic * 
courses under a single sch<:>ol| which incidentally provided opportunities for 
students to change courses or even streams. Jt is hoped thus to remove one of 
the crippling handicaps of the usual technical/vocational schools; namely, that 
they h^ve tended to he the last- resort choice of pupils and were 'dead ends' 
from which there wa.s no outlet for moving up to post- secctndary education,^ not 
even to technical colleges. Tlie comprehensive' sctxx)! has not been estalv 
lished long ertough on the Asian soil to assess its nierlts, but there is Si>me 
indication to show that the job nlirket preferences are not entirely iji favou^^ of 
the graduate froi>i the fVchnical/ vocational strealn of a' comprehensn c high 
schooL 

Another response m some countries m Asia arises from the awJrvness 
that training m skills which can be applied polyvalently, rather than in oniv a 
narrow range of jobs, is essential if education is to create a wide base ol skills 
for the communities. This is resuhing in the nrf)vement towards imegranng 
vjeneral and work educaiiun as The fouiidari^ni tor nuae specialized trainiT^i; > 
v?hfch may take place m aii msTitutioij Ikit more onen (u; the loK 
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3. PROBLEMS OF SCIENCE- TECHNOLOGY EDUCATION IN ASIA 



Socio-economic context and educational priorities 
— . — — * t 

Tfye socio-economic and geographical environments in the pountries in the 
vast region of Asia have significant differences, "Neverthetess, there is dis- 
cemiSle a remarkable* degree of consistency in the patterns of development 
adopted by many developing Asian' countries ^in the late 1950s and the 1960s. 
TTie general ><rategy was to try to Tceep the GNP ahead, in real terms, of popu- 
lation gro\*^. T6 achieve this, the main effort was directed towards the 
modern ^ctor, which invariably coincided with the urban sector. It was as- 
sumed that the traditional and poor sector (in the main, rural and agri^rultural) 
would receive the benefits of growth by a 'trickling down* process. 

The last rfcro decades of development in the region, however, have indi- 
cated that high rates of economic .growth, or even relatively hagh per- capita 
Incomes, have not necessarily led to significant soci6- economic progress for 
the pom- 80% of the'population, and certainly not to the poorest 30-40% of the 
population^ The very real problems of the poorest sections in the countries 
have increased rather than eased. 

A most significant elevelopment in the late 1960s and early 1970s arpse 
from the fact that the asiSiiimptions underlying the modern sector approach have 
been seriously questioned* Increasingly, the countries are now adopting devel- 
opment strategies which articulate social dimensions, focusing on disadvantaged 
populations. * , i 

Education strategies over the same years, "while producing dramatic 
results in terms of enrolment increases, did not achieve all that was expected. 
Large numbers of drop-outs, an increasing number of illiterates, a vast number 
of children from disadvantaged populations without access to education, irrel-. 
evancc of what was delivered in the education s>'Stem, educated unemployed — 
all pointed to serious shortfalls in what the etlucation systems were supposed to 
be doing. While it is admitted that several of these shordfalls may be beypnd 
th^ control of the educational planners, their incidence nonetheless.drew atten- 
tion tc the mismatch in various sectors of ^socio-economic develoiiment. 

Th^ new emerging socio- econonuc perceptions are born of the recognition 
that the equitable distrlburion of develonmental benefits is not, an automanc 
consequence of growth and that the developiricnt strategy- has to be consciously 
directed towards the distribution aspects of grcAvth, aS w'cH as towards growth 
itself* One consequence of rhiiS ^change would be the creation of productive 
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employment, parriculaxly in the traditional (rural, agricujmral). sectot. This 
broadening of development objectives would imply^r- reaching changes in edu- 
cational policies and practices - especially if education is now to contribute to 
the rural and other disadvantaged sectors of the country. One consequence of 
thfs change in educational policies is the recognition of the necessity for mass 
education - particularly for those who have remained outside the orbit of the 
'rbodern sector growth. It follows from a broad-based policy of thi^ kind that 
all sections of the population "must receive education and 4:raihing to the extent 
that econonnic and social development demands, and that there would be a wide 
variety ofj populations to be serve^ requiring an equally wide variety of educa- 
tional 'inputs* organized in different forms to meet theij^ diversified need&i 

• • 

Science and technology education, being integral connponents of education, 
would need to be sensitive* to, and reflect, this fundamentally different direction 
that education is taking, in keeping with the new strategies for socio-economic 
development in evidence in the Asian region* 

.This new e:gfphasis raises some new problems for science and technology 
education* In" many cases, the recent effort in scfence education has been' to 
improve teaching in this subject-axea as a means of preparing science special- 
ists for the modern sector. Even with new curricula, the experience of , 
students or pupils in science education has been heavily factual and many of 
them emerge from school with a sense of failure in these subjects. This type 
of science teaching has also been quite unrelated to technology education at the 
school leveL Technology* education tended to be formalized and restricted to"^ 
the development of som^ selected skills under rather contrived conditions in 
schools. Parental attitudes to these two subjects have also discriminated be- 
tween them.* Science education has been acceptably' as it 4 identified with the \ 
academic pathway to possible 'employrrient^ while technology education has been 
' less favoured. , ' . ' 

If this larger developmental framework is accepted, the matter of the 
kinds of science and technology' that are relevant and appropriate to ihe needs 
of mass education would liave to be thought through. Are these needs being met* 
even marginally bv' existing science and technology education programmes^ 
Would the>^ be met if these progrannmes ii> a modified form were only to jpe 
expanded downward to cover the school-going population? Any answers to these 
questions must necessarily be seen iir relation to both the school- going popula- 
tion and those who are not in schooU Such answers would conceivably imply^ 
consideration of fundamental questions of inter- relatioiUShips such as learning- 
and- work ; leaming-and- immediate envirorunent ; learning- and- production ; 
school- and- conxtpunirv^ 

The developmental 'framework also highbghrs the issue relating to the 
inter- relationship between science education and technology education. Such 
inier- relationship inplies Nx)re than just einphasizmg the applied aspect of ^ 
science education while retaining its essentially cognitive style of learmnc, or 
JUS! incorporating more science eleuitius in technical courses. Basically, 
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acceptance of the inter- relation ship might ciall for a 'different approach to the 
teaching of science, an approach in which. an understanding of science is built 
up by its application to concrete problems, , * » 

A consideration of the above issues raises the question: what kind of 
planning mechanism is needed for developing science and technology education 
programmes? ' ^ 

The problems of implementation are bound to be increased manifold in • 
the r^ntexwf mass education. The point'of break-through may well lie in the 
sxiience aqd technology programmes themselves, in the way they are able to 
release productive potentialities of the schools, of their communities and of 
the leaVners 'and the teachers. 

Agajnst the backdrop of the above general issues, the following specific 
problems of 'great- significance to science- technology education were,discusse^) 
by the Meeting. To ensure a realistic and practical perspective for discussion, 
the Meeting focwssed on a variety of wide- ringing problems^t the classroom 
level, such as the following: \^ 

- Implementation - rather than the development of ideas or programmes 
- ^ a major source of problems. So tpany worthwhile ideas, texts 
and materials for science edjucation have been developed in recent 
years but are not reaching the children in schools. 

- There is need to improve the integration between science and technol- 
ogy education, which are often taught as divorced fpom each other. Only 
in this way can 'technical^and vocational* education beqome mqfe than 
|ust the-acquisition of traditional skills. If science education can con- 
tribute to an enlargement of technology education, however, there is 
hope that children (and through them their parents) will not only ac- 
quire appreciation^ skills and knowledge about technical and vocational 
possibilities, but will also acquire real problem- solving pote^itiaL 

- The teachers and children lack detailed instructions on how to do prac- 
tical work with the resources whidh they have. For most people, these 
resources will Jpr many years be the village resources. ^Teachers and 
children need very clear instructions on how the village outside the - 

- '^ school room can become the 'laboratory* and provide the materials^^/ 
required. Since ii>many Asian schools there are no immediate pro s^ 
pects of constructing and equipping special science rooms, open space 
or the crowded floors must become laboratories. The shortage of - 
teachers will continue in many areas and teachers^will often tjave to 
teach several classes atahe same time. Teachers will often need the 
techniques of multigrade* teaching. Furthermore, the teachers are 

^ often unskilled in building their own equipment* 'Both teachers, and 

^ children wnll have to 'learn bv- doing*. 

- Primarv school children cannot read scientific or technical information, 
so other 'means of communication need to be explored, such' as self- 
constructed toys,, models, comics or* photographs. 
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Curriculum development 

. What criteria mayrbe used to decide whether science education'makes a 
direct contribution to improving the social conditioss and potential of the disr 
advantaged sections- of communities?. 

'The last decade has seen considerable activity in the revision and de^ 
velopment of science- technology curricula in Asian schools. The view was 
expressed that in spite of these developments, the curricula have not become 
relevant to the needs of children or the community* They have only a few topics 
that are df real use for Life; particularly in the context of mass school popula- 
tions of heterogeneous composition. To rneet these new needs, the Meeting 
thought, nbw techniques of "curriculum development are needed which in turn 
may suggest the use of new- techniques and media of presentation and communi- 
cation. / . , , 

As the curricula are already becoming overcrowded, there is a danger 
that, with" every revision brought about under the pressure of expanding knowl- 
edge, they may become unmanageable. It is therefore inportant that With the 
current curricula the iTiost effective materials be jfextracted from the mass of 
less relevant materials in which they are imbedded: it is inportant to\emove 
the *dead Wood* from the curricula. • ^ » 

The overcrowded curricula havef added additional constraints on teachers 
and converted the aat^>Qf learning for the learner into a blind race to cover the 
c^i^rse for examination purposes. 

The need for the inclusion of locally specific, real- life situations in. cur- 
ricula calls^of the appropriate decentralization of certain aspects of curricu- 
lum development. This has been achieved in varying degreo6*by Member States.* 
Any degree of decentralization raises a variety bf iiYiportant problems of plan- 
ning, implementation and evaluation, such as the ease of mobilization of experts 
and material resources, and the sustaining of national standards. 

# 

New techniques of identification, selection, analysis and synthesis Vill 
have to be developed if curricula that unite science and technology are lo be 
drawn from real- life situations rather than solely from the disciplines. 

Teachers are largely untrained in critical competencies such as practical 
work, management, content and skills for promoting self- learning. The' num- 
bers involved are so large that their retraining within a reasonable period of 
time is not feasible with the conventional methods of in-service education. 
These constraints have to be taken into account in the planning and development . 
of curricula that have a reasonaiple chance of iinplementation. This may involve 
the development of new techniques such as communication going more directly 
to children while still. being administrate through the education system. * 

Alternative and optimal strategies for the provision of thc^ extensive 
facilities necessar\' for adequate experience of technolog\* education wnhni 
general education would need to be developed. Central lacihties sei-\mu 
several schools and the use of local craft places are alternatives that have been 
used with success in several places and should be tried elsewftere. 

17 ' . 
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fit was noted that niost educational effort towards pracrica] science educa- 
tion fa^s sfTor't ot reaching the clyldren; that is, it stops at conferenoes, A-X 
centres, educational .research institutions or in cupboards. of unused apparatus.* 
^ critical appraisal of tfie failure of recent well- intentioned projects is needed 
if the mistakes are not to be repeated. 

Training of teachers <• • 

Training programmes for teachers have not kept pace ^ith changes in the 
school science- technology curricula, either in quanti'ta'tive or qualitative terms. 
Changes in pre- service^ education reflecting the compet^cies implicit ?h the 
^hanges in curricula and pVactical school conditions are required. " Similarly, 
in-service education designs bavi to meet tlje iriassive quantitative targets 
quickly, particularJy' at the primeVy* level. Techniques and; methods for the 
enhancement of the competencies of\eachers must now take account of the very 
large numbers of teachers who have r<)^be reached and th^ relatively short time 
available within which to reach thein. |n this effort^ a pre- requisite for suc- 
cess is the effective reorientation of teacher educators. This should include 
their active involvement in school curriculum planning and development 
cesses. This iovolvement will also contribute to more realistic, curriculum 

designs by taking account of the resources and other constraints. . 

■ ' . • * . * 

Further emphasis on new competencies in science- technology education 
in an already overcrowdedlteacheF education syllabus does however. raise prob- 
lems of cui;riculum 'development and management of training time for pre- 
service teacher educatioh. ' 

Utilization of- resources ^ 
« — • — — - 

Shortage in finance, material and human resources is a persistent. prob- 
lem to contend with. The Pvleeting felt that, of the overall resources, ijtvai la ble 
for education, a more- equitable proportion than is giveo at present should be 
allocated to the disadvantaged ^reas within each country* 

In order to obtain maximum benefits from t\^e avai-lable resources, the 
total allocation profile for science a^id' technology education ne'dds re- examin- 
ation to establish priprities in the areas of curriculum development, teacher 
training, "administration and management, facilities and materials.' • 

Emphasis has to be shifted • from inerely acquiring hardware (expensive 

equipment) to the production of software (teachers' guides, handbooks, tjianuals, 

worksheets) which will help learners and teachers to impro.vise thfe much; 

needed teaching/ learning materialls, and t6 utilize the environment and local 

resources for science- technology education. . ** 

• - » 

The dearth of financial a/id iruiierial resources is further ^Iggrayated iiy 
the lack of adequately trained teachers and resource persons to implement - 
science and technology? education programmes. *To overcome this shortage, 
the Meeting made the following si^t^gestions : 

IH 



• . the use of rrjoiHle units for reachi n g reir^ote areas xjo pTO\-ide^ e^ecialiv 
at the senior secondar\' stage, the science and technolog\' experiences 
reqinfing costly eqiupnieBt, as \^ell as on-the-spot reti^iniig for 
teachers ; " 

- the pro<hiction of self- learning kits, corre^poncence-cuii>coruac' 
courses and guidefaooks for teachers ; 

- more elfective use of educational radio and T. \ and other iriass rredia 

- inprovization of equipir:ent by using low-cost local materials asd use 
of the enviromrjent as a iearmng laboraior\'; V 

* - the use of pre- service progxairirries for rne producuon of equipixjer.t ; 

- desigmng of equipment specifications which will reduce cost <e,g- . a 

- cheap km'-powered microscope is oh^n sufficient instead of an expen- 
sive high-power «d one); 

' using inulrj-purpose science- techr.oIog\" r(X>;r.5 instead of individtial 
iaftoraiones or workshops; ^ 

- The design ar^ producuon of siiipie equipri^ent jiad kits' by students as 
pan ot th«eir 'A'ork expenenc;^ educatior:. ^ ^ 

It was f^ that" there has been too rr^^h depen^de^ ce on restjurces in the 
traditional lornial -rducarionai systen^ Availahle educaaor*al resources outside 
the school s>-sten: such as uass riiedLa, educaricnai niagazmes and panipi;lets 
have nor been luliy utilized* 

For the successful inipIeir^atatio'*of bi>th and out-of- schi:Kji science- 
technology prograirj^i^^s^ the co-i^peratiop and co-ordination of relevant guvfrn- 
rnental and non-governiiierirai perst>nnel and agj^CLS*^ >^^^ local eiqperts sucn 
as craftsmen ar^ fariiiers. *s vital and sbt.)uid be consciously sought. 

It was agreed that the coimruniry* in which a schrol is situated would m 
an important resource for science- techriok>g%' educauon. l or exarif^le, the 
village craftsmen would possess skills whicil ^he pupils would want lean:, or, 
the existing industries could provide t:»pportuniMes to pupils lor wori* j^d - 
daciion experience. TTte iwhihzaiion ot coirununary- reso^urces, ix sh«>uld 
rernenibered, needs sysieiriatic ard sustained effort to rijioti\att- c<':rj:<.L v\ 
pa mcipation. It Yidm als<:/ t*) :it* a corrariunit\ education prograiiuiie. 

Evaluation 

Where curricula, or jerrai'. eleii-t-i^rs i^i Miern, are dtAek.rped ii j Ct-cc: - 
rralized setting, rho ennre iraii^euoiK oi ic-tiMT e\aiuatjo:'. ard selev*nt>! pr^.- 
cesses tor furtner instit utu^i.ul ^ear-n^^^ <j u,r- eiriplov iiier.t, w(>uld eed ^ :k- 
•houghf ou: anew^'. Wjv5> uj ar>st;s»^ Mu'Se ^spe^'^s swieit^e- 'ewr.r,ul(HrA t-ducJM<^'' 
mar cann<j? ne exar>->t:.vc: ;n unt^er cxj:j..i uu. s •Ai-uld . ct d ^* ot^ti^'ptO. 
These at present arevirtujlh" exi s.to'.' i ' A*«ia ; L»'^./itnes. 1] v 

on rna^is educanon liistrs j .'lusu-r "i pr.^^U'.: < ^: < dc\t :v'r:^^e-f ^ v : >j 
type diagm>stic cvjIlutk,.': ,r c :r -wr-^ih :^ ■ i li.^v. ci :^ it::ii'':r . ; 

CO ripen saton t^dix .iM^ 
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For decisis- ssJd^' is ^ich areas as cssrricuisn develof^Eest, teacher 
preparation or r,esource allocation^ the -absence of systematic programme 
evaluatioii has been deeply felt, and is recognized as a serious barrier to 
programxrse planning for ^cceaiiRl iiipl efne ntation^ 



. SUiBlARY DF CONCLUSIONS 



'The dBvelopmenz'cf 3(Tiencse and technolcgij educazicn sr-ould be s^en 
in the context of nati^onal dexZopfsent polices aixned at sec^uring greater- 
social equity far the deprived and disadvantaged sectione of the papula^ 
tians gard the de^usnds of mass eduaation^ 

V ' * 

CurricuZiin developmnt in s^ence-tecrazclogy education nas to ze 
specifioall}^ oriented to real-life problerts^ 

A oonsiderczfue meas^jre df decentralization ixruld be called for in^ 
cu2rriculin 'de^elc^^nt to ensure relevance to local envirorments. 

Z>je Training ar^ retraining of teojskers should foaus on developing 
^oirpe temries zxiich are critical to iriplementing locally designed and 
developed curricula. . 

*o obtain naxtjrz^. b^eKefits from available resources, their alloca- 



tion anong prograrr:e prvor'^f^es ngecs to oe exarmnea. ureazer e^rjas-^s 
should oe given to tne productiof^6f lau-cost equip^^nt and utilizing the 
envirorrtent cTtd local resource^ ^or learning^ 
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4. THE INTER-RELATIONSHIP BETWEEN SCIENCE ANT) 
TECHNOIjOGY fiDUCATlpN 



The discussions in the ileeting centred by IdennficatioG of the areas 
where inter- relationship of science and techno lo^ can be brought about and the 
fornis wfaicb such inter- relationship xnight take/in learning/ teaching situations* 
Science and technology educa\on vere seenj6 have several-objectives in com- 
mon m the donnain of knowledg e sk ills a;^ attitudes. It is also necessary to 
taike into account possible Unter-relaHonships with other subjects such as tbe 
htiynanities aad social sciences as w^lL 



The inter- relationship of science and technology noay be seen in two, 
different aspects. The first is in relation to the leanxer, particularly in the 
school-going group* Learning it was premised^ is nK>re effective if it takes 
place in a context of 'doing' or 'action', is activity- based and there is constant 
interaction between knowledge in its abstract form of generalizations and its 
particular application. In this aspect of the maner, science education can be 
as little divorced from technology as technology can be de-Unked from an 
uiulerstaiTtding and knowledge of tt}e principles which are emixx&ed in it. Looked* 
. at from the point of view of the learner, separation between science and tech- 
nology would make the learnii^ of science or of technology much less effective. 

The second aspect of "ichmce and technology inter- relationship relates 
tD the development needs of the countries. These development needs are being 
defined, among other factors, b^^ technology in its diverse forms. Therefore^ 
if sc\\ence- technology education is to meet the requirement. of making education 
more relevant to the learner, particularly those in rural and deprived areas, 
and as a response to the developnaent needs of the country, the curriculum c 
content in these areas will have to be derived from certain problems and needs ' 
as they are found in the physical, cultural and socio* econonnic environmem. 
Concepts, principles and skills will be educed and learnt in the process of 
examining a real- life situation or a problerrju In brief, relevant real-liCe 
situations will he used as the vehicle through which science will be learnt. 

These real- life situations Tnolude a variety ^^technologies which (taking 
th^ rural environment as an exainple) would conpnse such a range of activities 
as to include making dried fish, irrigating paddy fields, producing c<x)kin^ pots, 
repairing farm inplernents, or buikjing liousts; or 7uking the urban cnviron- 
nnent) from technologies such as those in radios, electrical honie applianc4?5 or 
transportation, to problems of pollution or large-scale construction, h. ♦hese 
technologies are enibiidied n-a-v scientific pn;. ciples. and thus liv rt'Iatnii: 



Science and tec^jzc! Log^^ e<iucizz^oK As^^z 

science teaching lo life, a clos^\relationship between science and technolog\- 
at both the first and second le^'elsJf school education can be identified. 

Work^experienc^ ^ni ^tions intended to associate work and learning, and 
focus sad on the improvement of the quality of life; particularly in the disadvan- 
taged rural areas, provide another area for inter- relating science and techno I7 
ogy, especially in the establishment of adequate technologies for rural trans- 
formation* 

The general paaems for inter- relatirag science and technology' which can 
be established even within the existing formal educational structures are dia- 
gramaiicalh' represented below. 
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In project worV. m other suji^^esfed rmMhtxis, active learning oppor- 
tunities are ver>' high and 'thinking' and 'doing' cm be brought together etlec- 
tiveW. Soiiie of these inter- relatio^iships niay be pacticularly :rieaningful at 
the upper levels ol secondary educa^ioru 



Inter^rela.ticnsh'iv bet 



On a g^eral asd ai^tract piase, 
.activity which, tbou^ different in attributes, 

- the effort associated with iran's natural d€ 
to explain, or to predict, and 




idesGfy two areas of human 
losely related.. These are: 

e to know, to understand. 



• the result of man's equally natural desire to find ever new and better 
ways of satisfying his needs, performing his tasks and achieving his 
goals. 

►The former moves towards what is recognized as 'science* and the latter, 
'technology*. The relationship between these two activities could provide a 
basis for inter- relating science and technology and should be erz^hasized in 
science- technology education. ' ' • 



SUMMARY OF CONCLUSIONS 



2- \ close articulation bevueen science learning experiences and tech^ 
nology looming experiences is essential both for making the learning of 
science or' techni? logy effective for individual learners and for enhanc- 
ing education's contribution 'to national development. 

2. The J Kt er-relationship oan be realized if real^life situations are 
used for deriving' learning experiences. Work-experience situations also 
provide another important area for articulating science and technology 
education. 

Links betu^en science' and teahnothgy education cfan he established in 
project activities as well as in the learning of principles and basic 
concepts. ^ 
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5* CX)ilMUNnY-BA5ED SCIENCE- TECHNOLOGY EDUCATHDN 



. Froceedii^ from the premise that learning should be related to life, the 
discussions of the Meeting identified two a^ptots of this premise in relation to 
science- technology educatiotu First is the need to orient science- technology 
educatioa to comnunity problems. These zxiay be problems of urban or of rural 
communities^ The vast majority of populations in the Asian region are to be 
found in the rural communities* In the countries of the region, the major 
orientation of science- technology education, would necessarily be towards the 
rural problems, such as health, sanitation, nutrition, soil erosion, water 
conservation, crop production and the improvement of village technologies* 

The second aspect of comipuni ty- based science- technology education is to 
make use of conomunity and local resources in its implementation. 

A number of examples^ community- based science- tecbnok>gy education 
in the M^nber States (wi^f^s well as outside the formal school system) were 
presented. Among them were the enhancement of agricultural productivity; 
' technical schools which relate th^r activities to speci^c eco- systems; manual 
work; work experience and pre- vocational studies directly linked to community 
prohlems; vocatjchal and out-of-school programmes flowing from national 
efforts in large rural development programmes such as animal breeding, ferti- 
lizer use, high yielding crops, health and nutrition programmes; and functional 
literacy programmes. 

The noethod most commonly utilized for the orientation of science- tech- 
nology education to community pmbl^ns is project work. This usually occurs 
outside the normal time* table of the schools and nciay be generated either bv' 
the pupil or the teacher. Several Asian countries have gone further and have 
made work experience, and/or pre-*vocational education, in which learning ^nd 
work are interjinked, a mandatory part of formal schooling. This work experi- 
ence is often focussed on community problems. Iri science education, real life 
situations have been directly utilized to develop the learning of science concepts; 
these concept s^a re then applied to community and Ufe problems. This learning 
process, based on a dynamic flow from real-hfe situations to concepts, and 
from concepts to their application, provides the frame /or integrating science 
ed'Jc4tion and technology education in situations of immediate relevance and 
intere^ to the 'learner. 

A direct outconr>e of these efforts has been a certain degree'of 'defornia- 
lization* of the school system (although the extent varies fronri^qty country to 
another) and has contributed towards a more dynamic relationship between the 
school and the commumty. The school as a unain educational institution would 
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al« be faroi^fat more directh? into tte mmn^nr^as-of national socio- ecoiioimc 
devek^ment. The3feeting recognized that an additional reason for iniproving 
the level of science- technology education in schools arises from the fact that 
children are potentially powerful contributors to creating the climate of opinion 
tfaroi^ which parents and the comiTuinit\^ miay imbibe a better understanding of 
science and technok)gy* ^ « * 

In the practice of these innovations, it has been recognized that surveys 
of oorrnruinity needs are essential for the planning of such a learning sequence 
Further, this curriculum -development requires new categories of persoymei, 
oft^ outside the education system, such as officers from Agriculture, Health 
or Rural Development Departments, if life situations and problems are to be 
developed into valid and effective learning situations for science- technology 
education* Teachers will need to assume increasingly the role of *facihtator\ 
working in partnership with local technologists, trajdesmen, farmers and others 
with experience and expertise in the relevant life/situations» A few countries 
have developed fecial evaluation instruments to evaluate the learning in these 
new settings* 

It is clear that a considerable effort needs to be made to train teachers 
in their new roles, xg orient the new personnel outside the education profession 
to enable them to make their contributions to the learning of pupils, and to 
provide a wide variety of learning/ teaching materials and resource materials 
specifically designed for these new situations. Judicious use of mass media 
could be important, although there is little evidence at present that newspapers • 
and other n^ss media are being asked to support this effort. 

It was noted that, in non- formal education, major efforts which are focus- 
sed on solving community' and rural problems are being made by various 
ministries, departments and agencies. An obvious feature of such non- formal 
education is the intimate and immediate relationship between education ^ a cquir-^ 
ing of knowledge, skills and atiimdes) and work acjnvities. There are many 
instances, however, when a designed educational input — beyond pure informa- 
tion — may be missing, so that the learners are not exposed to such educational 
aspects as understanding, decision* making and problem- solving. The non- 
formal programmes, however, provide good examples of vdde- ranging usts^ of 
local human, space and material resources, including institutional resources. 

>Experiences in severa| countries that have launched substantial program- 
mes of education for population out of school have bicought to Ught important 
design considerations that have to be kept in mind. Many of th^se have imph- 
cations for education in the school system as well, particularly as new curric- ^ 
ulum development activities shift towards greater relevance to life and more 
direct contribution to socio-economic development ; for example; 

- The "Curriculum developer wr;uld need tu'^*t\u)5ider jrroups of learners 
having a far greater range in chronolu^Mcal age or experiential Ixick- 
ground than a p:roup of learners in a conventional classroom. 



Science and technology education in Asia ^ 

- Use stock of ^ynrtan kaowledg^ would n^d to be coiisider«3 aud drawn 
upon for the design of learning sidiatioDS from a variety of angles and 
not only in terms of the conventional divisioi^ into disciplines, bearing 
in mind ttat the structure of learning experiences is not differentiated 

by different disciplines. , 

, ■ ' * ft • ■ ■ 

- Learning and action should not be 'separated. Education needs to be 
liilked to productive application, such as to work. Every act of learn- 
ing would thus result in an increased edacity for self- learning. 

* A variety of learning modes other than 'being taught' would be utilized, 
such as self- learning, group learning, dialogue, inter- learning. 

- Various learning methods should also be utilized, such as modular 
learning or flexible timetabling, to meet the variety of individual and 

' group requirements. 



SUMMARY OF CONCLUSIONS 



2. Carmunity-based scienoe-zecknology education is oriented to carKTunity 
problems, vizh t^al^life situatior^'F^being utilized for tiie learKing of 
science concepts and the applioatiari^f these concepts' to camunity 
problems. * . * . " 

2. A dunamic relavionship has to be established between the school and 
the canmunity so that the^ school does not just receive oamrunity support 
in funds and resources but, in offering training and producing usable- 
goods, it ccntributes toukxrds the community's development. 

5. The approach vo developing aurricuVum through life situations ana 
problems calls for the development of new techhique^ and instrun^nts. * 

4, Ik corrmmity abased science --technology education the role of teacners 
is a vital one, and their training in the use of local resources and in 
self 'teaming skills would be vitally important. 

S» Science ^technology educatvon' nas also an important contribution to 
make in non^fomal education. The designing of education inpwcs in non- 
format ed\Acation would have important implications for education in the 
school sy$tem*as well. These implications relate to interlinking learn-' 
ing with practical application,, using environmental resources for learn- 
ing, and with emphasis on a variety of leamzfig modes- and methods* 
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O. PROBLEMS FOR FURTHER STUDIES AND RESEARCH 

The discussions highlighted a variety of significant problems in science 
'and technology education in the Asian region, as fndicated in Chapter 3. It was 
clear that, while a considerable effort has been made in facing up to these and 
other issues^ most of the innovative efforts undeitaken so far have suffered 
from the lack of a sound systematic research or data base, and there is a need, 
for further sriidies to provide more infoim&tion on science and technology 
education. The items listed below were suggest^ for priority attention; the 
Aleeting recommended that Member States consider the ircportance and feasi- 
bilities of initiating further studies and re^arch in these areas* The IVIeeting 
also recomroended them as most suitable for bilateral assistance. 

The activities indicated focus on the general studies: How can curriculum 
d^elopmeat in science and technology education based on real-life situations 
be planned and developed ? How can these curricula be effectively in^lemented 
so that the vast numbers of learners, especially in disadvantaged areas, may 
be reached? How can t|iese effopts be suitably evaluated ? 

These questions apply to both the school system and outside it, with the 
recognition that the problems in the out-of- school situation are more conplex 




^cblems -^cr ^urthei* studies and res 




and diverse. The following were among the specific studies and research 
activities recommended in the respective areas listed: 

L Planning aspects ' ^ 

- Studies on the objectives of science- technology education at various 
levels of education ; . 

- Survey studies at macro and micrp levels for the identification of 
community "resources and techniques and technologies ijp use at 
micro level; * 

- Problems of community resource rinobilization; ^ 

' Studies on different types of science content for current programmes' 
in technical and vocational education and for community education; 

- Studies on science and matbemadcs programmes for pre-vocational 
education'; - 

- Studies on out-of- school p)opulations including drop-outs, non-enrollers 
and educated unemployed, with particular referenced to their learning 
needs r 

- Studies on problems of and strategies for upgrading teacher education 
for science and technology. 

2. Implementation aspects ^ * 

• Studies on communication channels aiTiong various administrative 
units involved in science and technology education; 

- Studies on the role of Science Teachers* Associations in pronioting 
science and technology^^edu^ation ; 

2^ 
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i ^ Studies on the teacher's emerging role and competency in handling 

new science and. technology curricula ; 

• The developrpent of self- learning materials for the in-^price educa- 
tion of the large numijer of teachers at primary and secondary levels; 
the establishment of decentralized local resource centres of a simple 
type that can provide these resources for teacher self- development; ^ 
the establishment of a knowledge- fldw system that reaches these 
decentralized centres; 

- The development of pre- service education programmes fostering new 
. and urgently-reqirired coiqpetencies of teachers, such as the skills of ^ ^ * 

self- learning, {he skills of being a facijitator of learning, management 
skills, decision-making skills, sTdlls for the preparation of self- 
learning materials for learners; 

- Appraisal of supportive activities such as those for the production of 
simple equipment, including the use of toys and games for learning. . 



3. Evaluation aspects ' 

- The development of evaluation instruments for learners. to meet the 
^ecific requirements — if decentralized curricujla based on reaHife 
situations in science and technology education are to be utilized — such 
as diagnostic testing, criterion- referenced testing, self and peer 
evaluation; 

- The development of evaluation techniques to monitor and sustaiti 
national standards in the situations of decentralized and/or adapted 
curricula based on real- life situations; 

- The development of process and product evaluation instruments to 
evaluate the various programmes (planning, implementation and evalu- 
ation) of science and technology education based on life situations. 
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7. CO-OPERATIVE ACTION PROGRAMMES FOR SCIENCE AND 
TECHNOLOGY EDUCATION IN ASIA ■ 

The discussions, in the Meeting helped to identify a large variety of inno- 
vative progranimes which the Member^ States have under way for strengthening 
and irt^jroving the^ducatipn of young people in science and technology. Impor- 
tant as these activities are, even more significant are the new directions which 
are being explored by the JVIember States in order to extend to all young people 
the benefits of science and technology education in forms which would be ap- - 
. propriate and relevant to the developmental needs of the individual as a person 
and as a citizen, and to the larger needs of national development. The discus^ 
sions also drew attention .to a range of problems and constraints which, iri^ 
varying degree, the countries have^in common* 

The Meeting was of the view that a significant area for inter- countrj^ 
collabor^l^n lies in working jointly towards finding, solutions to the important 
problems which the countrie^s may have in common, through the sharing^ of. 
their experiences and- insights. Indeed, inter- opUntry collaboration is particu- 
larly valuable at the present stage of development when the programmes in the 
Member States are moving towards new frontie:|:s of social relevance and equity. 
Such inter- country co-operation and sharing will also contribute to enhancing 
each Member State's capacity to find solutions to its own particular -problems 
in their specific context. 

Bearing these considerations in mind, the Meeting made the following 
recommendations, Hiviting the Member States to participate in carrying them 
out, and Unesco and other international bodies to co-operate with and support 
the initiatives of the Meinber States in this regard. 

Development and dissemination of inforrnarion and materials 

!• Unesco is requested to extend its support for the preparation of case 
studies and inventories of significant programmes relating to science and 
technology education and in particular to the inter- relationship of science and 
technology in educational programmes which are being uhdertaken in the Mem- 
ber States in the region, 

■. « 

2, Asian Member States are requested to provide relevant materials, 
information and pertinent research data on significant projects and studies 
relating to science and technology education jn their countries, Tlie Asian 
Centre of Educational Innovation for Development (ACEID) of Unesco should 
act as a continuing clearing house for these materials. 
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... ^ . ^ • 

3. ' Unesco is requested to extend its support for: 

^ . " . ' • 

a) the preparation of an inventory, anrf case studies of in-service methods 

.of training science and technology teachers, and for disseminating 
them to the Member States; ■ " ■ . .. , 

b) the preparation of an inventory of design of equipment for basic 
science and technology education programmes. . These designs 
should relate to the basic levels of education and be possible. in very 

<r simple classroom situations. The inventory of designs should be 

widely disseminated to the 'Member States, 

\ - . * 

4, ' Unesto is requested to provide support to the Member States, as required, 
for the tranjslation into English of samples of learning/ teaching materials in the 
national languages successfully developed and used by the Member States, for 
'sharing with other Member States. 

^ ■ . 
Technical co*operatlon' among Member States 

5* Unesco an^ other interested international bodies are requested : . 

a) to provide support, at the request of a Member State, to convene 
co-operative group meetings-^ of experts (with participants from 
within and outside the country) *to elaborate, at technical level^and 
in a specific national context, the .methodologies for' the interlinking, 
of science and technological learning experience with suggestions 
for try-out and implementation;. 

.b) to provide support, at the request of a Member State, for co-operative 
development in a country's context, and with the participation of 
experts from the region and outside, of integrated science- technology 
units or modules designe'd for in- school and out- of- school populations 
and for use in group/ self- learning' situations ; 

^ 

c) to facilitate the preg^roion of a Handbook oa conducClhg advanced- 
level workshops fot science and technology teacher educators. The 
Handbook should be prepai^ed cb-operdtively and would \nclude signif- 
icant case studies and theirir analysis in order to activate self- learning. 



Inter- country exchange of experiences 

\ ■ ' 

6» Unesco, other interested international bodies and the Member States are 
requested to provide facilities for study visits by project workers to relevant 
activities in other countries in the, region and for pn-the^job training by attach- ♦ 
ment to on-going projects in host counpries. 

j . 

7? Unesco and the Member States are requested to facilitate the organization, 
in selected national centres, of training courses for teacher educators designed 
to enable them to instruct teachers in self- learning skills, and in teaching from 
real-life situations, . 
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APPENDIX I 



Address of Welcome 
by Mr. Raja Roy Singh, Director 
Unesco Regional Office. for Education in Asia 



Your Excellency Senior Minister of State for Education 
Ladies and Gentlemen, 

It is an honour and privilege for me on behalf cf Unesco to extend a wafm 
welcome to the distingitisbed participants and guests to the Regional Meeting on 
the Trends and Problems of Science and Technology Education in Asia and to its 
Inaugural Session this morning. 

It IS most appropriate that the venue of this Meeting is Singapore, a 
country which symbolizes par excellence the dynainics of development when 
science and technology are bonded with the creative energies of tte people. \Ve 
owe the honour of holding the Meeting here to the generous host facilities pro- 
vided by the Government of the Republic of Singapore, its Ministrr of Education^ 
and the Singapore National Commission for Unesco« On behalf of Unesco, I 
offer our thanks and deep appreciation to them for the cordial welcome they 
have extended to the Meeting and the characteristically efficient way in which 
the organii^ari^n qf the Meeting has been handled. May I, uke this opportunity 
also to pay my Organlzatioo^s special tribute of appreciation to the Government 
of Singapore for the unvaryii^ support and co-operation extended by it to 
Unesco^s programmrbs for furthering regional co-operation In the service of 
educational developnoent in Asia. 

We are grateful to the authorities of the Regional EngUsh Language 
Centre for making available its premises for holding the Meeting and^fo*" all the 
courtesies and consideration that the Centre* s staff have extended to us« 

Preparations foi; this Meeting were ^nitiatcd^last vear when Unesco 
invited the Member Countries in the A^an r^on tp set\d in reports of the 
situation of science and technology edi^afion in the countries. There was*an 
immediate and favourable response which also showed a profqj^ro concern £or 
maJkir^ science and technology education an integral and dynamic element in 
national development* It was here in Singapore tiutx earlier the Thfrd Regional 
Conference of the Ministers of Education and Those Responsible for Economic 
Development in Asian Member States had stressed with special emphasis the 
role of science and techno k>gy education m national dcvelopnoent. The reports 
received from the Member Countries early this vear were testimonv to the 
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dynamic efforts under way in the countries and to the rich variety of experiences 
which had emerged in retooling edtfeation since the Third Regional Ministerial 
Conference m 197L Along with these experiences new problems have also 
emerged* The present Regional Mefettng is therefore seen as a timely oppor- 
tunity for the Member Countries to share 'each otf^er's experiences arid to 
contribute to sharpening of the insights into problems which they have in com- 
mon* We hope that through such sharing of experiences and of problems, the 
Meeting will give us Its suggestions for a co-operative action prdgrSuume for 
the development of science and technology education in the Asian region* 

It is a matter of deep gratification to Unesco that the Member States 
have responded to its invitation by making avaiUble for participation distin- 
guisbed educators, specialists in science and technology education, and tho^^ 
who bear the responsibility tor planning and implementing science and technol- 
ogy education in their countries, I should also like to express our thankS'to 
the Representatives of U.N. bodies and pther Organizations for participating 
in the Meeting and sharing their ejqperiences with us« 

Yotir^ Excellency^ it iS'>^ great honour to have you with us to inaugurate 
this Ideeting, and on behalf of Unesco I thank you for being with us this 
morning despite the ro^ny calls on your time by duties of State* May I request 
your Excellency to inaugurate the Meeting, 
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Inaugural Address 
by H. E. Mr. Xhai Chong YU 
Senior Minister of State for Education 



First on behalf of the Government and the people of Singapore, I welcome 
^lU of you to this gathering of distinguished delegates from 17 countries in the 
Asian region^ ThougJi a small developing country, Singapore has had the good ~ 
fortune to host inany international conferences, seminars and workshops. This 
is in fact the third Unesco meeting to be held in Singapore during the last 12 
months - the first was the Technical Working Group Meeting on Educational 
Technology .in Asia under the Asian Programme of Educational Innovation for 
Development (APEID) and the second, held only last month, was on the subject 
of Bibliography on ^lalay Culture. 

The theme chosen for this Meeting is relevant to Singapore and other 
developing countries in Asia. In today's world, modernizatipn generally in- ./ 
volvefi some degree of industrialization, the key to which is th^ application of 
science and, technology. I am pleased to note that this Meeting will discuss the 
trends and problems in science and technology education at the primary and the ^ 
secor^dary levels. If a strong foundation is laid at these levels, the. future suc- 
cess of the entire effort to industrialize and modernis^e is aknost Assured. ' 

• * <t * 

Receptivity to industrial technology depends to a large extent upon educa- 
tion. This subject has attracted great interest and aroused h^ted discussions 
in countries all over the world whether developed or developing. Every countr>^ . 
seems to be critical of its education system and people everywhere expect edu- 
cation to play a diversity of roles in addition to imparting basic knowledge and 
skills* The ability of the education system to respond to the needs of a modern 
society is being questioned. Thus the system of education is continuously under- 
going reaf^raisaL 

However, not dkll forms of formal education are geared towards economise 
development and Industrial growth* Educational programmes at primary level - 
are iminly concefned with the individual development of the child to acquire 
language and manipulative s'kills. These in turn form the basis for the later 
teaching of scirace and technology which will be needed for economic progress. 
At the same time, the education system nnust foster in the growing child various 
qualities or attitudes considered desirable for his role^as a citizen. Thus edu- 
cation has to play the ddal role o^ji^eka ring young people to take thtir place in 
the economic and civic life of ^hec^ft^^ 
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. hi Singapore, we have a situation where over-two million people are 
crowded on. a tiny island with no natural resources apart from its harbour and 
V strategic location* Our population is a young one - more than 23% are of 
school-gQing age. In the face of this, our national planners have recognized 
that in the development of our young people lies the key to the future. Invest- 
ment in science and technology^ education is therefore a means to achieve 
economic growtb. . 

At the secondary level, we have since 1969 embarked upon a programme 
of exposing the majority of our students to what is popularly known as workshop 
practice. It is in this programme that we see science and technology education 
in|:egrated. In addition, training in a wide range of industrial skills is available 
at numerous vocational institutes. At the teachers* training institution, a 
special deparmient exists to train technical teachers. In Singapore, therefore, 
science and technology education at the first two levels are of great importance 
and large sums of money are invested in these pirogramines. 1 would like on 
behalf of my Government to extend to each of you an invitation to visit some of 
our schools and institiitions to see at first hand our efforts in the areas of edu- 
cation and skill training. We shall be delighted also to hear your comments. 

Science and technology education are'the building blocks in the acquisition 
ofj^krdhno logical skills and development of the economy. But this development 
though urgent is difficult. One wonders why the same machines so successful 
in developed countries malfunction wh^n iixiported into the developing countries. 
This Meeting will give countries in the Asian region a much- needed opportunity 
to examine#their own problems and experiences which are different from those 
of the developed countries. 1 trust that this Meeting will yield useful sugges- 
tions aod recommendations for follow-up action to be undertaken by education 
planners. On that note, 1 now have the pleasure to declare this "Regional 
Meeting on the Trends and Problems in Science and Technology Education in 
Asia" open. 
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